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(57) [9ft] 

[MM) JStfiflStfO. 1 Q • cmjaTTfci. »tc 
tsiWUtt V »ffc£fta» $> $r 4 8j&» £> ft. 4 ^flr 

y iKb-stta* <^ 4 feaarn* ^ < 1 1> 1 «ao 



«t lA^I^j-df- y & 4> jMffix6 < 

< h 1 1 fflST* * . i * Jt tt 2 tcssa 
[W*^4 ] mmtf. *iMb& y ^a , i- y 

^A, KIg#y>A. #*B£-M-y7A, #K**jfr'J^ 
^ A . 7.klgHfc;f- h 5xf;l/7 >^ ->7 A . 7fcIHbf h 5 
SflBHfctfD^A. ilIt-fcyf-^A, jSffitffcrtA'i^A. 

^VKSW-b'J^A. ^.^df-y^^ig^hU^A, ^ 

^^y^^Bsv^v-^A. a^z/^-ju^-^v^^M 
s s if i - 3 co v v***u&» i mztmcommmm®. 

^ijltUO. 001—50 MS%-C* S . I*#IB 1 
ZmmizLXO. 0 1~5 0SS%T$)2», M*JS1~ 

b*3« i ~ 6 cov v$*fu&» 1 mzMmommmmfffi!® . 
fflfyco^ma.z&mz lxo. o o i ~ 1 onrnxx-h 

0 . 1 Q • c mlilTXhh is V 3/")i-7r -JSc^ 
9*&3ffi£j&l*l. 

[ft*iii o] asusm**, 7Kig-fb^'>">A, A^m-iti-h 

>7A, ffl&m-)-hV*7M.* ftmkrhJXmTy* 



(2) #M2 0 0 1-30 3 6 (P2 00 1 -3 0 36JL 
-^A. ?KK-ft;-rh9x^;ur>' ; e-'>A. #IK£f N 

a. aiMb&y*^ aiHkUf-^A, aiis-fb^u^ 1 ? 

A. iSSf-ft^n-^A, ^M-^yxSftlL ^;U^-=Jf 

y^^y-giElS-^ h u >>a. ^w^-df yzu ^vw 
^■^y-y yig^y^A, ^jf^vutffixrii^A. ^ 

a. ^;ujr^y*^®?-7^->>>A. tsitf^i/^y 

[ft^i i ] mmkos^mK mmmmim^m. 
mzmmiz lxo. ooi—5o wt%x-h i> . if 
9 4fc»i i o i,zimcommmmm^. 

tt*ii9~i iw^ftfrimzimnmwimm 
Haas*. 

[000 1] 

[0 0021 $<^fcf¥L<«. »> x _ 7r - 
*tK-^yhSIK*», Wte«*i*3&«0 . 1 Q ■ c 
mJ^TCfciffiffitS^ 'J n - 7 r -OftiraftnlK; 

mnttz\mmmm.^Mzmti> tor** . 

[0003] 

¥^fls % IC, MOSIC, fcil/'-eofliicO 

[0004] SPlS»JgW/N-5^-^i: LTii. ^-ffl* 

7? ^WS£, HazeW, SSS (Sub-Su 
rface Scratch, mfathmiiX&Wfl&X? ? -v^-V) 

[0005] LPDfcJi. ■7x-7r-SBtttfL/; 
ffifflifir KM (JUT. r > ^- 3 r 4?iV\ t v % 5 ) lc^H1- 
•g>tjC7)i: x COP (Crystal Originated Particle) C@ 
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[ 0 0 0 6 ] Z.tlt> L P D^JtttW** 
t# 4 fc#> . - ft. & StH£:Rg<o4'-& v^x-7r-*7tti 

[0007] f^w*¥**assY* 

■y tT > fJMtZte ^T>7i-77 -«ffi fc± t & — 

£«ffifcSHir$-4 £ k fcJ: "3 ~>V x-7 t-jWR 
3ft Six 4. £<0fflBtt. «l&coWmxS» ftttWfcli— 
iW9f»» Xft9ffii3J:t>'tt±(fffl^ ( 7 r 4 -JvHtf 'J -y 

•jtii. z&ffl^#«B££ft4.rk Ji K r&ffiiektt± 
ff ffl neonate: $ ^ flf^lg#*3!fln£ ft 4 .r k 1> £> 4 . 
[ o o 0 8] HtrfB^^'J^^^^y^-y Hi. cz 

cor-**. FZifetiTJetttiS^ft^^v^t. ft 

Sfit^«0#ifSSS:B£S^-y:6 - k **T-# 4 k v>ofcftJ9r 

Zfe&*±SSSr £#>TV>4. C zmizzhmsgk&^te. 
[0009] — mib^ i> n ymfoWzry^^ 

*(S<^*C:i:*«rffi-C*&. &}fcP* { 0. 1 

« • cmJiTF<Ok<OH f£ffim^x-7r-kiWftT 
V">4. MBcoxb-^df^-wU^x-^r — ii. 

>--wWIj kV>5) &J&3:Z-&tii><r>X'#>Z>. 

[ooio] czmzSL*)isV-3-ysmfttt H j\*±Vfe> 
ft4ISgL ^IKfc+O K-;n°>- hft»i#tiJii , t , fc: 

Jtfsa^xo&^ft^-f < . 3!£±tf**Mrf 4£#v^ 

U n ^IliS^cO K-y-o hjSS&iffiT-rs. -ICO*;*). 
:53S^y* v vff3££ft4^\ ^t±.WhtutA y=f-y h 
h&X^-YX-fSk. Kw-OM&KcOA^tS] 

>mmzx't*?^k^omfom$>. 



[ooiu 3i^cosi)t^co T 7x-7 r-<7)wm 
fccnimwmxxo T-zmmnjst& t. ^x- 

7 r -mmiz H -^yb JfiSco A 5 fcttlE L |h]<I>R#c 
coma (&T. r Jg*t*flj kv^ ) 3&*5fife-r4«li:*«ft 

&.asM*it& m*)x\ -<mmizm\^mmmm\co 

mm zmte h t mm&wfm l < ®t-t h t \ ^ mm t 
[0012] zi?waBW)W»Jio:. #w±±ftw 

* 3 <a O^JtKW** =Sr«ffi^»C*fr 4JPHKESB* 
36*** n;tiH> «S£ 2:^$ < f 4 - k A"Tffi 

. sSr»m^?lS<0»fe*B6±T-S 4 i k * i fiST'S>4 . $ 
X^Wl§(-fcV>T, ^ffiffi$cri^$V^x-7T 

/hs < . mmcD±mi,zii7F+-ft% i><nx-h -> Jt o . «/h 
4 i t ammx'$> & . 

[00 13] 

[f&Wf§?&L£dkir4f»M] ^:<OJ;-p(c. ffifii*** 
0 . 1 Q • c mtXTX'h 4 ffiSCt ^ x - 7 r -cOW^JD 

<. »-CT?t^9fS«ffiSr»fi!c$^4C:i:* s -r"#4W 

[0014] 

ti. ItrfBcotSjaSrP^-rSfciibfSrSiXJt t> tfOT-S> 0 . 
WfcCZft-CtSBftS^fc. fitS4Sj&*0. lO ■ cmtlT 

•c-*4ffiffii5i i 7x-7 T-owajpucfev^-c, m&& 

*»JSS*4 i k 3&*T# 4SfafflfflJS**«flH-4 i k 
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[0015] <mm>*$PM<V. 0 . 1 & • c mJiTFT 

[0016] , ^ffSBOs t£ia*#'0 . 1 Q • c m 
14, #, %bXJ ! l l zmffllbLXT)l'*V-&M,<D7mfc 

[0017] <S6»>2|s:«B^tfDW»fflfflfl8flHi» 
** 0 . lfl-cm JUTTJfc S , WtCC Z *fet«Ji * ft 

[ooi8] ttw^wmmiMMiii.. fits*** 

0. 1 Q • cmUlTT3bl>(Rffitn:^U3>">x-7r — 
[0019] [»Hjj<^flsWl»pj] 

JsOflK&flUBfcffii&U Bf*tfSr*4 i SfV^ffi«!gffl» 
J&i^fc LT14, BT®lC5feftoT^a«&iI. £fcf4Sf& 

[00 20] £OJ:3&^nflJstLTffl^4slfc<0T'.* 
4k<73{4, Tsi<0 %><r>X-h 4. 

(a) T;P*i;A«0*BMfc*» Mz-liykWHtti'JV 
A , J,T>VkIHb-?- h U »7 A , ( b ) T^tf U &S<75#c 
SsJfi, ^R^IS^'J^A, :BJ,t£RI?-fHJ'7.A, 

( c ) t;u# U&««o«»*»!S. WitfKS*** 'J 

axx/mmyHmi-bv ^a, ( d ) mossr^ 
-^Ats, mteVKIM^b^^-Tv^-^A, * 

W^x^A, ( e ) SBHHHl. elitfifiBMk* 

hxftz ( f ) ^I'sr^vBHa, mttt'o\'**v—M 



^^v^b^'J^a. 
[0021] zti^mumimimdpmmLx^h 

*>3rV*EHYs {Zm^miiX'Wmir h Zbh 
[0022] *«Hfl<oaB£«lfctJ ttS stft&05jftbffiM<O 

writes fflv^t-^o®!, ±/2t4»j*ft<ottffla 

SCIJ0. 0 0 1-5 011%^*. 
[0023] #»HJ3<0«J£«I*, —<W9fSfc:fflH4* 

^, mMWtettSttWffleu&iz't&z.bifiiit* u\ 

ttKH**«"C* & .*f*L<(40. 001-3 
0M&%. J;0if^L<{iO. 0 1~-5Sfi%. 

*u<«o. 05-311%, -c*s. aaiflpj** 
*Eg»rv*=.»>A*-c*&*^i. w*l<i±o. o 

5-1 5*fi;%. i'9*f*L<{40. 1-1011%, 

«t>#*u<»±o. 5-5*s%, x-foh. maffWA 

BMk*T-ft4«^«. if^L<ii:0. 0 1 — 5 0 ft* 
%, <tOJ?iL<(iO. 1-3 011%. «<>#a L< 
tiO. 5 — 2 5SS%. asWJ^^^ylS 
ttfC*6*-&li, ff*L<«0. 0 1 — 5 0Sfi%. J: 
9*?£L<12:0. 1-3 011%. S^ift L<«0. 
5 — 2 5S1%. X'hi>. 

[0024] -^T. *5ra«0ffl«fljS:ZL<Wa»<OWfiiP 

KBHSs S/StilftKjlcSIHa-CJbSW^si. ffiKli 
0. 0 0 1-3 0111 i"5#*L<J40. 01 — 5 
fift%. *fcff4U<liO. 0 5-3li%.tW. 

4L<liO. 005-1 511%, L<f40. 
0 1-1 011%, ft L< J40. 05-511 

%s -c*«. mm\bmmmx'h&*i>^$. n±v< 

{40. 0 0 1-5 011%, J:0i?siL<(40. 01 — 
3 011%, ft^ifii L<{40. 0 5 — 2 511%, X' 

{40. 00 1-5011%, e t'5ifiiL<{4 0. 01- 
3 011%, fit$TitL<{40. 0 5 — 2 511%, X' 

[oo25] zti^comumzmmmmf&mzm^ti^ 
mmzm^-tbmmmgitf**^*). mm&m 

Lfc*&te*JV^T i.STJS3iec7)f£T{4/jNs5 < $r6«|S|# 
iiS^V^fc^fflffiBicfesr: LT<0^S*/P«r 

— 77 -mwcommx* fmrnxMnfis. t ^ o , was 

»T* &ffieo4H!^«tt^^^T8U8**^s- 1 4 - 

®K\nL\,z&mr&*m~thtz#>±m.mH&TL. mmwx- 



(5) #HS2 0 0 1 -3 0 3 6 ( P2 0 0 1 -3 0 3 6JL 



tt*«W < =flr 0 . ^offlj^OftJKtfifcfc k * -5 T ffi 0 & 

v^TOk&4.I k#$>4. 

[ o o 2 6 ] » iii*>oiissirtij**tf*ffi«!Sffla 
[0027] <?mimft^t-£'ty>*wmm&m 

«. *»tt?flsfl^te***//c** «r k *T* 4 . # 
t*> fc.aacs-c* * asf* * t •<o*>-r*»'flr«riak: x - 7 

£j*fc-£4#ffl£**-4. ttffl^4**ffi«mt£W 

[0028] JB^4**tt*4Wfc£«Jtt. *»W<^» 

t< fl-WlOO, OOOJjLt, #*L<«1, 0 0 
0, 0 0 0J3UL. OzkJSeSi^-BW^HHfc^HJ-C* 
4. £ £TV* 3 LTHU W£tf*BS£s 
jK^^U*. #/L-*'>"iSxx^f/l^ x/U*>"ig^ 
J: ■* cOflH^W 4><i 4 . i CO «fc a taKafffittHMfc^ 

— /K0^=Sr < t> ia»T'$>4ik* i- »^ U\ 

•fen^u— x. ^^UrA-o— xf-/L-te;Uu— X. x 
f-;Wb Kn^x^vU-te/Vn-x. fc'it/^^^v-^ 
f-;px f-;Hr;Wo -x*>£>& 4 Sf J: 0 iMfcrfi.4 "fbS*<0 

ft^*li««0»|-&Tfifffl , t * i k 4 . 
[0029] *»H^WBfflajS«K07k»tt»4HHb:^ 

mco-smmt, fflv^**»ttas^Hi:^ft«Ka. #>4 

4#\ HRtttettffi»JB*flJ£to<a^£MLT. ff 4 L 
<«40. 00 1-1011%, S£fcff*L<ttO. 0 
03-3**%. J: Off 4 L<{iO. 005-0. 3* 



izmm t^r^o 7t o . -mm u/i*tsixj«**«wait- 

4ik36«ft4. iOidSrWitiWi* HiJJTOtfBH 1 
*** 4 COT . &M#&WC9> 4 . 

[0030] <wmitf>*micr>mmmmm!Mi. mz 
uzmmmtomizfflmttz&tsz. tip?* 4 . mmmt 

[0031] aisfiH^weffla^fttt. »f««t i 

t#^<o^4„ 

[0032] rRfl;^ Sjti* J ? 5 tt*ioS^4 
^flJtfflv^eo^ff* Lv^lMk*-^*^. StJ^»~B 

4fe«ttiS^y^T*ab4. 
[0033] Cix4>^d*>. an^^'J^ii 

^;^U*&e ; PB6ftS-fr4)6»» T>\sa*isi/=?y*W. 
t.td&TiVHi V TMn^m-ti - 1 fc J: DM^^ix4^ 
**-*WC-»4 . j; a ^?g^tJ; >9^Jt$ix4 n 

!IS'C*«t'fc4MttL!t^5'J-kLr»fe<i4. i«0J:d 

o x y ? y -o«ift*TTiHEsnT v^4 . 

[0 0 3 4 ] 2(sf|B3t*>V^Ts 3D>f^yiJ^^M 

4 i fc 4 si*. #SWId£«<OW«ilo:fc:4JV^-CJ4A 
*PT*BHJ* t asaSii4 Cl i: 4**v%»T. JW*«3n-f ? 

^v-y^^fflv^dt^'ffxLv^ ^<?DSF*es3D>f ^ 

;Wi/y ^14. *«^>f 3S-fb^*?S^-CDP^fl|-r4 i 

[0035] 3*fc, 7a-AKyy*(t Htt-Tt*-^* 
kzWR^«S«S-fr4C:i:fcJ: 0»3t$ii4fcOT*4. 
S«ii£fc:i»)a8JS**L4i<07A-AH^y*t4. -<j? 
« ; F*%flBHR-Hffl6 * ^ fcOWJSOZJJCtt^ L 

£W-t4„ .ieOidiflr^jL-AK^y^tt. WitfH* 
Tioy/l/tiHe r o s i 1 oM&x&X'TfiMZtlX 
V^4. 

[0036] 4fc. ?fciK£^y#ii. WitM;^ 
kiSt SrKJiD^ *4 i k fc J: 0 «3t S <i4**^JMTZ 

mitdr4mx'hz>. ascffiteioaBas^ioeoBft 



^xnM^pi^vm^h^xmrn-th - k i>r# ft . 

[0 0 38] -BMfc2 r 4*li. iSKtkUT^Xr-^yi'* 

— J&Wfc: 10-3, OOOn mt'&ft. # 
VjW^VAcOi^li. L<{±1 0 — 1 , 
OOOnnu iDffiKlilS-SOOnm. itff 
iL<!i2 0~3 0 0nm, T'&ft. 
*3*&l:L ff*L<U:5 0~-3 0 0nnu J: L< 
Iil00-300nm, Si>#H;L<«l 5 0 — 3 0 0 
nm. t*6. ifcifBifcS'y # ff£L<H:10 
0 — 3, OOOnra, J: 0» * t < 142 0 0-2 , 50 
0 nnu Mi>iJ& L<J43 0 0-2, 0 OOnm, X'fo 
ft. 

[0039] ^BJ^ffilSfflfflJ&ft^fc^T. ZHMfc^ 

ft i t tfih ft . . a»t . ufc«sffl J: o t»h 

,lft,r k* { S>ft. 

[0040] mmm%w&to*nmMtt<n^mt. m 
#, ajsaj^itcWLT-ato. oi-5oss%. 

#?£L<f40. 0 5-3 011%. iOiffilXteO. 

i~2o m.m.% . -c* s . warn*)****** o fc^* 

JStttfffiT Lmm WT&v t*-&3&«* ft . i» 9 fc: £ v * 
■o x JXfSv k ft ^ k * 4 "Sb ft . 

[0041] <^m^mwM^^wmwmM> 

mm^Mza \, vt tetany . £ fcw«aiajaai8fc*j 
v vx immtt t muffli tBrao*wc*icfi^ t . 

J: 9# si 5 ft. CtL^coJi-^HKmieK-Cfe 
[0042] JJE^JStt^WKKIKLTtt. » 



(6) #1200 1-3036 (P200 1-3 036JL 
[0043] -f Srfcfc. $ ^ft^WJwM&Mk L 

tjit^-toffi. (-) ^uif^xf-^y 

^i^A, v-'f-V"^. T-fef-^T-feb^. 7 

iJj/X EDTA, NTA, it/'fWffi. 4<oW: 

[0044] *?gBj^ffljMMlffl^ft^M^-e 
[0045] ifc, *SKBc»»«!Bit±. Jt«Wi««K<o 

$iJ*^r fc* £ $ ft. ft *t® Kits v vr i 9 ^JUScoJtJK h 
ftc:t^ia^4•C'i;^v^. Sfefcli. KOlRvvttoa^i 
*> . -?-co«t d ^Jgffi § ixfcJgffi-CSjt 3 ii ft i h AW 

Bjoffl^tt+ov ^-fjtj6»tf5^*««Bfc Ltz^. h ft V ^ 
ii*»LTV*4*#jS#j^ffiLJt*^ if 

fflB#{i:t*>5^. BtTlE LTtct o l/ZijSM^tiX^^&W&X' 
h o r *> . i^-sSr* 4 U4Mft «0B k * o T V ^ ft i k 

( T M A H ) . *i8tt?WHHk^ft k t T 1 ■ 

3 x l 0 s cot. Ko :3 fyXf-;H:yl'D-X ( HE C ) S: 
*tfW«fflffl^Hlfc:*iVi-C. HECO*ti#0. 2 5 

: aS%T'$>fth^. TMAHC05«S*«0. 0 0 1— 0. 
3aft%t'S>ftk. mmW&feX'fo K) . ^Hkirt'O 

[0046] *«B^o W»fflfflfl£*** . 7*5 y£fc(iT 



(7) 2001 — 3036 (P2001— 3036JL 



[0047] JSTRi. *^0JcoW^ffl*lfi£.^2r^)5-ffl^ 



[0048] 

<w»ffla*«wisiwii>*-f. mmtttLx. 

;U->U# (— tfSEM£3 5 nm. Z.&&S7 0 nm) £tt 

mm 1-13 J:tflt«0J 1 ~4 Oft$f SrifflS Lit . 
[0049] <BfffiS»>Bf*Kl«i:T ? ffiO*« 1 fc:«-5 



[0050] mm'&. ^*-7T-zm<$M&. vz&l 

zcomz^xoLxmmmmcoftmmkLti. 
[0051] mzis-r Y—f=7v (msiit&gL : LX- 

230B) Sffl^r. BfSl*lT'>*-7r-afflfc:3te* 



frffiW^lS (Jg3SS8 1 0mm) . 4^-y F 

5 yf-i^ V 3 x — 7 r - 3ft SrjrhJg 3 0 0 mmCD 

(Scin^O. 0 lfi • cm, Js£^tiP<l 00>) 
3 5 0 g/c m2 
8 7 r p m 

BELLATRIX K 0 0 1 3 (1*) 8S> 

6, 00 0c c/# («SMSJB) 
2 0# 

o •. m,mmmkA,¥wmisti~f. mm^v-^x^ 

[00 52] i^WYKO TOPO-3D (WYKO 

a (*ui) »> imwxi . 5«*«fflL, wawifco 

-)!-7r -co^ffiffl $ £iPJJ5£ L . f» 4>*ufc*S»tt , 
[0053] 
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H 2 0 2 iftBMk*** 3 0% 
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(8) #gB200 1-3036 ( P 2 0 0 1 - 3 0 3 6JL 



[0055] tt±.immmm 

A>l/*)H (-i»KS3 5 nrru Z85I&&7 0 nm) £J« 



[0056] <mmi&m>wmmm5.Tiin$kmzt&'i 



[00 57] mm'&n^ i7 r-*B<0^®Sr. lulBL 



>t®WS1S (^ffi8 1 0mm) , H 

mmm 1 o owa^*^ i-7t- 

<*HSUf0. 9) 

1 00g/cm2 
6 0 r p m 

Surf in 000 
( (ft) 7y'S^fya-^l/-f7HI?) 
2 0 0cc/# 
1 0# 

[00 58] 
[«2] 





3R<f* Jk>U» 












Gr/'JvMO 


««•• 




> 








Ra 

Cnm) 




50 


KOH 


0.5 


g 


HEC 


5.0 




0.5 




50 


KOH 


0.05 




HEC 


5.0 


® 


0.5 




5 


KOH 


0.2 




HEC 


0.1 


® 


0.5 




50 


TMAH 


2.0 


CC 


HEC 


5.0 




0.5 




50 


TMAH 


20 


cc 


HEC 


5.0 


© 


0.5 




5 


TMAH 


0.5 


CC 


HEC 


0.2 


o 


0.5 




5 


TMAH 


0.5 


cc 


HEC 


0.06 


o 


0.5 




5 


TMAH 


60 


cc 


HEC 


2.5 




0.5 




5 


TMAH 


10 


cc 


HEC 


0.04 


© 


0.5 




5 


TMAH 


10 


cc 


HEC 


0.015 


® 


0.5 


gg£fiffj26 


5 


TMAH 


30 


cc 


HEC 


0.2 




0.5 




5 


TMAH 


1.0 


cc 


HEC 


0.015 




0.5 




5 


TMAH 


2.0 


cc 


PVA 


0.035 


© 


0.5 




5 


TMAH 


50 


cc 


PVA 


1.0 




0.5 




5 


TMAH 


5.0 


cc 


PVA 


0.2 


© 


0.5 


ftttfil 5 


50 


NH3 


0.75 


cc 


HEC 


5.0 


X 


0.7 


itlfcffl 6 


5 


NH3 


0.75 


cc 


HEC 


0.1 


X 


0.7 


lt»« 7 


50 


PIZ 


0.075 


g 


HEC 


5.0 


X 


0.7 



"KOH 
TMAH 



*>J* 3. 6% 



nh 3 2 9%mm 

piz \?s<=7 -si/ 6A&ayi> 

HEC b Fadfio^Hs/l'O— * (Y&riH-S. 

1 . 3 X 1 0 6 ) 

PVA # V \z-lVT)Vn —)V ( ^ft? fi 1 . 3 x 
1 05 ) 

[00 59] *2tSLfcl6*J: 9 < *ffcBJlf58FSfflffl 
«ft«±fiaSi3i>' 'J3y)i-7r -offlgjnltcfc v > 



[0060] 

1Q- cmIJlTT*>-&tttii>'U3>"^x-7r-WSf 
7 r -<919f Sflnl?) Mf&fcfflv ^ & <! i: X\ m tetHMIiZti 



